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ABSTRACT 

This research is intended to advance understanding of relationships between unmanned 

aircraft systems (UAS) stakeholders and programs to allow the Army to increase 

efficiencies and reduce costs. It was found that the Army had never completed a formal 

UAS stakeholder identification and analysis. Internal and external stakeholders are 

identified here and fall within categories of Army executive program leadership (e.g., 

Program Executive Office for Aviation), Army and service components (active, Guard, 

reserve forces), senior Army leadership (e.g., Headquarters, Department of Army), other 

federal and non-federal government entities (e.g., Congress), commercial interests (e.g., 

industry and academia), and other interested parties, such as the American people. An 

analysis of relationships affecting these stakeholders was conducted, including 

organizational beliefs and cultures, management of resources, policies and law and future 

UAS enhancements planned by the Army and industry partners. The most important 

problems found were inter-service and inter-branch disputes that shape UAS policies and 

procedures, forecasting for future UAS growth while managing costs and finding more 

efficient, less redundant ways to use current UAS capabilities, and safe integration into 

the national airspace system. This stakeholder analysis allows the Army to leverage the 

support of others for funding, resources, intellectual property, lessons learned and 

cooperation. 



 vi 

THIS PAGE INTENTIONALLY LEFT BLANK  



 vii  

TABLE OF CONTENTS  

I.  HISTORY AND EVOLUTIO N OF U.S. ARMY UNMANNED AIRCRAFT 

SYSTEMS .....................................................................................................................1 

A. HISTORY  .........................................................................................................1 

1. Unmanned Aerial Vehicles: 1840ï1930 .............................................1 

2. Unmanned Aerial Vehicles/Targets: 1930ï1950 ...............................2 

3. Unmanned Aerial Vehicles/Targets: 1950ï1970 ...............................4 

4. Unmanned Aerial Targets: 1970ïPresent ..........................................6 

5. Unmanned Aerial Vehicles: 1960ï2003 .............................................6 

B. TECHNICAL SPECIFICAT IONS OF MODERN DAY A RMY 

UNMANNED AIRCRAFT  ............................................................................11 

1. Corps Level .........................................................................................12 

2. Division Level .....................................................................................13 

3. Brigade Level ......................................................................................15 

4. Battalion Level and Below.................................................................16 

5. Common Systems Integration ...........................................................17 

C. OPERATIONAL USAGE OF  ARMY UNMANNED AIRCRA FT 

SYTEMS .........................................................................................................19 

1. Movement and Maneuver .................................................................19 

2. Intelligence ..........................................................................................19 

3. Fires .....................................................................................................20 

4. Protection ............................................................................................20 

5. Sustainment ........................................................................................20 

6. Command and Control ......................................................................20 

D. SUMMARY  ....................................................................................................21 

II.  U.S. ARMY UNMANNED AIRCRA FT SYSTEMS STAKEHOLD ERS ............23 

A. STAKEHOLDER DEFINITI ON .................................................................24 

B. STAKEHOLDER IMPORTAN CE ..............................................................24 

C. STAKEHOLDER ANALYSIS  .....................................................................25 

1. Step 1: Identification of Key Stakeholders ......................................26 

a. TIER 1: Program Executive and Management .....................31 

b. TIER 2: U.S. Army, National Guard and Other U.S. 

Forces ......................................................................................33 

c. TIER 3: Army Leadership and Science and Technology, 

Acquisition, and Capabilities Development Communities ....36 

d. TIER 4: Non-Army/External Government Stakeholders ......39 

e. TIER 5 Commercial Interests in Army UAS..........................43 

f. TIER 6: Other Stakeholders with General Interest ...............49 

2. Step 2: Assess Stakeholder Interests and the Potential Impact 

of the Project on these Interest .........................................................51 

3. Step 3: Assess Stakeholder Influence and Importance ...................51 

4. Step 4: Outline a Stakeholder Participation Strategy ....................52 

D. SUMMARY  ....................................................................................................52 





 ix 

LIST OF FIGURES 

Figure 1. Radioplane OQ-2A (from Goebel, 2013, p. 1.0) ...............................................3 

Figure 2. MQM-36 Shelduck (from ñRadioplane BTT,ò 2014) ........................................4 

Figure 3. MQM-42A Redhead/Roadrunner (from Parsch, 2007) .....................................5 

Figure 4. Modern Target: BQM-74C Chukar III (from Goebel, 2013, p. 2.0) .................6 

Figure 5. Ryan Firebee UAV BQM-34F (from ñRyan Firebee,ò 2014) ...........................8 

Figure 6. RQ-2 Pioneer over Iraq (from ñAAI RQ-2 Pioneer,ò 2014) ............................10 

Figure 7. Army Family of Systems (from Spigelmire & Baxter, 2013, p. 56) ...............12 

Figure 8. MQ-5B Hunter Fact Sheet (from Project Manager for Unmanned Aircraft 

Systems [PM UAS], n.d.-a) .............................................................................13 

Figure 9. MQ-1C Gray Eagle Fact Sheet (from PM UAS, n.d.-b) ..................................14 

Figure 10. RQ-7B Shadow Fact Sheet (from PM UAS, n.d.-c) ........................................15 

Figure 11. RQ-11B Raven Fact Sheet (from PM UAS, n.d.-d) ........................................16 

Figure 12. RQ-20 PUMA Fact Sheet (from PM UAS, n.d.-e) ..........................................17 

Figure 13. Universal Ground Control Station Sheet (from PM UAS, n.d.-f) ...................18 

Figure 14. One System Remote Video Terminal Sheet (from PM UAS, n.d.-g) ..............19 

Figure 15. Army UAS stakeholders (U.S. Army UAS Roadmap, n.d., p. 130) ................27 

Figure 16. States with UAS legislation and action (from National Conference of State 

Legislatures, n.d.) .............................................................................................44 

Figure 17. Airspace at a glance (from Air Safety Institute, 2011) ....................................85 

 



 x 

THIS PAGE INTENTIONALLY LEFT BLANK  



 xi 

LIST OF TABLES  

Table 1. Radioplane OQ-2A Specifications (from Goebel, 2013, p. 1.1) ........................3 

Table 2. MQM-36 Shelduck Specifications (from Goebel, 2013, p. 1.2) ........................4 

Table 3. MQM-42A Specifications (from Parsch, 2007) .................................................5 

Table 4. Complete Listing of Ryan 147 Drone Models (from Goebel, 2013, p. 3.7) ......9 

Table 5. RQ-2A Pioneer Specifications (from Goebel, 2013, p. 4.3) ............................10 

Table 6. Comprehensive list of Army UAS stakeholders (after Sharma, 2008, p. 3) ....30 

Table 7. RQ-11B Raven inventory levels (from DOD, 2012) .......................................75 

Table 8. RQ-7B Shadow inventory levels (from DOD, 2012) ......................................75 

Table 9. MQ-5B Hunter inventory levels (from DOD, 2012) .......................................76 

Table 10. MQ-1C Gray Eagle inventory levels (from DOD, 2012) ................................76 

Table 11. Army UAS investment funding (in $K) (after Congressional Recordï

House. Division C, 2008; Congressional RecordïHouse, 2009; H.R. Rep. 

No. 109-676, 2006; H.R. Rep. No. 110-434, 2007; H.R. Rep. No 112-331, 

2011; H.R. Rep. No. 112-705, 2012; H.R. Rep. No. 113-76, 2013; S. Rep. 

No. 111-295, 2010) ..........................................................................................77 

Table 12. Army UAS Procurement Funding (after [Congressional RecordïHouse, 

December 16, 2009], [S. Rep. No. 111-295, 2010], [H.R. Rep. No 112-

331, 2011], [H.R. Rep. No. 112-705, 2012], and [Congressional Recordï

House, January 15, 2014]) ...............................................................................82 

Table 13. Airworthiness Certification (from Certification and Regulatory Approach, 

n.d.) ..................................................................................................................93 



 xii  

THIS PAGE INTENTIONALLY LEFT BLANK  



 xiii  

LIST OF ACRONYMS AND  ABBREVIATIONS  

AAS   Armed aerial scout 

AATD   Aviation Applied Technology Directorate 

ABO   Army Budget Office 

AMRDEC  Air and Missile Research, Development, and Engineering Center 

ARCIC  Army Capabilities Integration Center 

ARL   Army Research Laboratory 

ARNG   Army National Guard 

ASA (AL&T)  Assistant Secretary of the Army for Acquisition, Logistics & 

Technology 

ATO   Army technology objective 

BCT   Brigade combat team 

BDA   Battle damage assessment 

BLOS   Beyond line of sight 

BTT   Basic training target 

CBP   U.S. Customs and Border Patrol 

CBRNE  Chemical, biological, radiological, nuclear, high yield explosive 

CDID   Capabilities Development Integration Directorate  

CNPC   Command and non-payload control 

COA   Certificate of authorization 

COE   Center of excellence 

CONOP  Concept of operations 

CONUS  Contiguous United States 

CQI   Chartered Quality Institute 

CRUSER Consortium for Robotics and Unmanned Systems Education and 

Research 

CSO   Combat systems officer 

CSP   Common sensor payload 

CTA   Collaborative Technology Alliance 

C2   Command and control 

DAR   Designated airworthiness representative 



 xiv 

DARPA  Defense Advanced Research Projects Agency 

DASA (R&T) Deputy Assistant Secretary of the Army for Research and 

Technology 

DER    Designated engineering representative 

DHS   Department of Homeland Security 

DOD   Department of Defense 

DOTMLPF Doctrine, organization, training, materiel, leadership and 

education, personnel, facilities 

DS   Direct support 

EMRP   Extended range multipurpose 

ERAST  Environmental research aircraft & sensor technology 

EW   Electronic warfare 

FAA   Federal Aviation Administration 

FPASS   Force Protection Airborne Surveillance System 

GAO   U.S. Government Accountability Office 

GCS   Ground control station 

GPS   Global Positioning System  

GS   Ground/general support 

HQDA   Headquarters, Department of the Army 

HSI   Human systems integration 

ICBM   Intercontinental ballistic missile 

IED   Improvised explosive device 

IEWS   Intelligence, electronic warfare and sensors 

ISR   Intelligence, surveillance, and reconnaissance 

IT&E   Integrated test and evaluation 

JFACC  Joint Force Air Component Command  

JPO   Joint Program Office 

LOS   Line of sight 

LRIP   Low rate initial production 

LVC   Live virtual constructive  

MAST   Micro-autonomous systems and technology 

MUM-T  Manned-unmanned teaming 



 xv 

NAS   National Airspace System 

NASA   National Aeronautics and Space Administration 

NEXTGEN  Next Generation Air Transportation System 

NOAA   National Oceanic and Atmospheric Administration 

OCO   Overseas contingency operations 

OIF   Operation Iraqi Freedom 

OEF   Operation Enduring Freedom 

OND   Operation New Dawn 

OSD   Office of the Secretary of Defense 

OSGCS  One system ground control station 

OSRVT   One system remote video terminal 

PdM   Product manager  

PEO   Program Executive Office 

PM   Program manager 

POR   Program of record 

PUMA   Pointer Upgraded Mission Ability 

QDR   Quadrennial Defense Review 

RATO   Rocket assisted take off 

RC   Radio controlled 

RDECOM  U.S. Army Research, Development, and Engineering Command 

RSTA   Reconnaissance, surveillance, target acquisition 

RUS   Robotics, sensors for unmanned systems 

SAA   Separation assurance/sense and avoid 

SATCOM  Satellite communications 

SECDEF  Secretary of Defense 

SOCOM  Special Operations Command 

S&T   Science and technology 

TCAS   Traffic alert and collision avoidance system 

TCM   U.S. Army Training and Doctrine Command Capability Manager 

TRADOC  U.S. Army Training and Doctrine Command 

TTP   Tactics, techniques, procedures 

UAS   Unmanned aircraft system 



 xvi 

UASTB  UAS Training Battalion 

UAV   Unmanned aerial vehicle 

UGCS   Unmanned Ground Control Station 

UNEP/GPA United Nations Environment Programme/Global Programme of 

Action 

UPT   Undergraduate Pilot Training 

U.S.   United States 

USA   United States Army 

USAF   United States Air Force 

USD   Undersecretary of Defense 

USGS   United States Geological Survey 

USMC   United States Marine Corps 

USN   United States Navy 

UW   Unmanned warfare 

WWI   World War I 

WWII    World War II 



 xvii  

ACKNOWLEDGMENTS  

Many thanks to the folks that offered guidance, thoughts, inspiration and words of 

encouragement throughout our NPS experience and during our research and writing: Mr. 

Richard Kretzschmar (Deputy Program Manager, Unmanned Aircraft Systems, US Army 

PEO Aviation), Mr. Ronnie Chronister (Deputy to the Commander, U.S. Army Space and 

Missile Defense Command, Army Forces Strategic Command), Mr. Greg Goebel 

(Founder, vectorsite.net), Professor Cary Simon, Ms. Ronda Spelbring, and Cat Grant.  

Above all, we would like to express our sincere thanks and gratitude to our 

advisor, Dr. Richard ñDickò Doyle (D2) for his continuous support on this very long 

journey to completion. His motivation, guidance, gentle prodding and above all, extreme 

patience, were instrumental in our ability to gain momentum, keep focused and put 

thoughts to paper.  

D2ðwe appreciate you sticking with us to the endðwe wish you the very best in 

your future endeavors and as you always told us, ñUpward and onwardéoff we go!ò 



 xviii  

THIS PAGE INTENTIONALLY LEFT BLANK  

 

 

 



 1 

I.  HISTORY AND EVOLUTION OF U .S. ARMY UNMANNED 

AIRCRAFT SYSTEMS  

A. HISTORY  

Rare is the technology that can change the face of warfare. In the first half 

of the past century, tanks and planes transformed how the world fought its 

battles. The fifty years that followed were dominated by nuclear warheads 

and ICBMs, weapons of such horrible power that they gave birth to new 

doctrines to keep countries from ever using them. The advent of the armed 

drone upended this calculus: War was possible exactly because it seemed 

so free of risk. Mazzetti, 2013, p. 100. 

1. Unmanned Aerial Vehicles: 1840ï1930 

Unmanned aerial vehicles (UAVs) have a long history of use going back over 150 

years with the first recorded use of UAVs in 1849. That year Austria launched pilotless 

balloons fitted with bombs against the city of Venice. Although these bombs were largely 

ineffective, it was a precursor for things to come (On This Day, 2011). The next recorded 

use of UAVs was during the American Civil War when balloons were, again, 

unsuccessfully used to drop bombs over the enemy. This was followed by the United 

States (U.S.) using a kite to take aerial surveillance of the enemy in 1898 during the 

Spanish American War. The use of the kiteôs camera was successful and often referred to 

as the first known ñaerial reconnaissanceò (Scheve, 2014).  

The use of the pilotless aircraft/UAVs that are the ancestors of todayôs UAVs 

began with ñaerial torpedoesò or what are now called ñcruise missilesò (Goebel, 2013).  

Although it was not used in any significant capacity, this technology was first available 

during World War I (WWI) in the form of the Hewitt-Sperry Automatic Airplane 

(Scheve, 2014). The technology that made this possible was Elmer Sperryôs automatic 

gyroscopic stabilizer, a revolutionary device first used in the ship industry but latter 

adapted for use in airplanes (Scheve, 2014). In 1916, Elmer Sperry and his son joined 

forces with Peter Hewitt, a radio communication expert, with the sole purpose of 

designing what became known as the Hewitt-Sperry Automatic Airplane. The trio is 

credited with countless aviation first achievements such as the first open air wind tunnel, 
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an aircraft strapped to the top of an automobile, and also the first heavier-than-air 

unmanned vehicle to fly in controlled flight, accomplished in 1918. After WWI, with 

Hewitt and Sperry showing little to moderate success using a non-radio controlled aerial 

torpedo, the U.S. Navy (USN) took over control of the Hewitt-Sperry Automatic 

Airplane program and continued to sponsor similar programs with relative success until 

interest in the programs lapsed in 1925 (ñHewitt-Sperry Automatic Airplane,ò 2013).  

2. Unmanned Aerial Vehicles/Targets: 1930ï1950 

Beginning in the 1930s, Great Britain and the U.S. again began to experiment 

with UAVs, though this time the majority of research took the form of radio controlled 

aircraft. According to Greg Goebel of Vectors,  

In 1931, the British developed the Fairey óQueenô radio-controlled (RC) 

target from the Fairey IIIF floatplane, building a batch of three, and in 

1935 followed up this experiment by producing larger numbers of another 

RC target, the óDH.82B Queen Bee,ô derived from the de Havilland Tiger 

Moth biplane trainer. Through some convoluted path, the name of óQueen 

Beeô is said to have led to the use of the term ódroneô for remote-

controlled aircraft.  Goebel, 2013, p. 1.1.  

Most of the research and use of UAVs in the U.S. at this time and through World 

War II (WWII) revolved around radio controlled targets in the form of attack sized and 

full sized obsolete aircraft fitted with radio control hardware. In Operation Aphrodite, the 

U.S. even experimented with remotely piloted B-17 aircraft that were stripped down and 

fully loaded with explosives. Unfortunately the program was deemed ñdangerous, 

expensive and unsuccessfulò during 15 documented flights, and the program was 

abandoned (ñOperation Aphrodite,ò 2014). 

Large scale production of UAVs first began in the late 1930s with a company 

founded by Reginald Denny called Radioplane. The Radioplane Corporation made 

countless variations of remote controlled aircraft such as the RP-1, RP-2, RP-3, RP-4 

(OQ-1), RP-5 (OQ-2), OQ-3, and many more. As seen in the Figure 1 photograph and 

Table 1 specifications, these aircraft were very simple but were effective target practice 

for anti-aircraft weapons (Goebel, 2013).  
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Figure 1.  Radioplane OQ-2A (from Goebel, 2013, p. 1.0) 

 

Table 1.   Radioplane OQ-2A Specifications (from Goebel, 2013, p. 1.1) 

Radioplane followed the success of the OQ-2 family of UAV targets with the OQ-

19A and OQ-19B in the 1940s. These basic training targets (BTT) evolved essentially 

unchanged through the 1960s and continued in their role as targets for training. In the 

1960s the Army adapted a standardized designation system and the surviving ñOQò 

designated BTTs became known as MQM-33s. The MQM-36 (shown in Figure 2) was in 

service through the remainder of the century and over 73,000 were built to the 

specifications in Table 2 by Radioplane and later (after a buyout of Radioplane) Northrop 

Ventura (Goebel, 2013).  
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Figure 2.  MQM-36 Shelduck (from ñRadioplane BTT,ò 2014) 

 

Table 2.   MQM-36 Shelduck Specifications (from Goebel, 2013, p. 1.2) 

3. Unmanned Aerial Vehicles/Targets: 1950ï1970 

During the late 1950s and early 1960s, increasing speeds of enemy assets brought 

about two new families of UAVs, jet powered and rocket powered UAVs. Looking for 

more threat representative targets, the U.S. military began performing research into Mach 

1 and Mach 2 UAVs that could be used for training anti-aircraft crews. Early research 

and prototypes such as the Northrop Ventura Q-1 utilized turbojet engines, whereas later 

UAVs such as the Northrop Ventura ñAQM-38ò utilized solid rocket engines. The AQM-
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38 and later blocks were used by the U.S. Army (USA) to train Nike anti-aircraft missile 

crews and others through the 1970s. Mach 2 UAV targets consisted of several prototypes 

such as the turbojet powered Northrop Ventura AQM-35 and the ram-jet powered 

Lockheed AQM-60 that never made it into full scale production, but did provide essential 

data for other supersonic manned aircraft. Later, the North American Company built a 

Mach 2 UAV target (specifications shown in Table 3) called the MQM-42A 

Redhead/Roadrunner (seen in Figure 3) in modest numbers for the training of Hawk 

Surface to Air Missile Training (Goebel, 2013).  

 

Figure 3.  MQM-42A Redhead/Roadrunner (from Parsch, 2007) 

 

Table 3.   MQM-42A Specifications (from Parsch, 2007) 
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4. Unmanned Aerial Targets: 1970ïPresent 

Modern target UAVs/drones, such as the BQM-74C Chukar III seen in Figure 4, 

have become much more sophisticated than the early radio controlled and auto pilot units. 

Target technology has advanced dramatically from the early drones. According to Greg 

Goebel:  

Early target drones were not much more sophisticated than hobbyistôs 

radio controlled (RC) model airplanes. The only payload they could 

handle was a towed target sleeve. In time, target drones became more 

sophisticated, carrying countermeasures, scoring devices, active or passive 

radar enhancement devices, and tow targets, and would also acquire more 

sophisticated programmable guidance systems.  

Modern target drones are usually launched by aircraft; or off a rail using 

solid-fuel rocket assisted takeoff (RATO) boosters; or hydraulic, 

electromagnetic, or pneumatic catapult. Very small target drones can be 

launched by an elastic bungee catapult. Few target drones have landing 

gear, and so they are generally recovered by parachute or, in some cases, 

by a skid landing. Goebel, 2013, p. 2.0.  

 

Figure 4.  Modern Target: BQM-74C Chukar III (from Goebel, 2013, p. 2.0) 

5. Unmanned Aerial Vehicles: 1960ï2003 

In the late 1960s and early 1970s, the success of UAVs as targets led to the 

realization that modifying UAVs for reconnaissance missions could be very beneficial for 

the United States. Multiple shoot downs of manned American spy planes and the 
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subsequent capture of several pilots/crewman was a topic of serious concern for the U.S. 

government during the Cold War era. The progression involved not only design and use 

of supersonic/stealth reconnaissance airplanes such as the SR-71 Blackbird and the F-117 

Nighthawk, but also reconnaissance UAVs (Goebel, 2013).  

In the early 1960s the U.S. Air Force (USAF) began secret research into 

modifying the Ryan Model 136 Firefly to reduce radar signatures, improve navigation 

and reconnaissance equipment, and increase fuel capacity (Schwing, 2007a).
 
What 

happened next is best summarized by Lieutenant Colonel Richard Schwing in his U.S. 

Army War College Research Project on UAVs:  

The Ryan Model 147 ñLightning Bugò UAV was born, successfully 

completing testing in 1962. By 1964, a large number of Lightning Bugs 

were serving with distinction in Southeast Asia. Between 1964 and 1975, 

Lightning Bugs flew 3,435 sorties in the Vietnam War. The Bugs proved 

extremely versatile, flying low and high level reconnaissance, electronic 

warfare, and leaflet dropping missions. Following another shoot down of a 

manned aircraft, this time an EC-121 airborne command and control 

aircraft, the Air Force turned to the UAV to fill the gap. Another version 

of the Bug was developed to fulfill the airborne electronic intelligence 

mission; it flew 268 sorties from 1970 to 1973. The Lightning Bug was a 

milestone UAV that proved its worth in Southeast Asia, and successfully 

overcame the many technological hurdles experienced in previous UAV 

development. Schwing, 2007, p. 5. 

In short, the Lightning Bug/Firefly was very successful and served in countless 

capacities as well as several theaters such as Communist China, North Vietnam, and 

North Korea during the 1960s and 1970s. In all, 578 Lightning Bugs/Fireflies were lost 

with ñover half shot down and the rest lost in various accidentsò (Goebel, 2013). The 

Ryan Firefly story does not end there. The 1970s brought research into highly 

maneuverable versions of the Ryan model 147 as well as versions with active jamming 

gears as well as improved chaff dispensers. An unknown number of the Ryans were even 

delivered to the Israelis in the early 1970s, later to see action in the Yom Kipper war in a 

reconnaissance role. The Israeli Ryans continued to see action until the mid-1990s 

(Goebel, 2013).  
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In spite of huge gains in UAV development, UAV research and use came to a halt 

due to the restructuring of USAF roles and missions. The USAF transferred ownership of 

UAVs, like the Ryan Firebee depicted in Figure 5 and Table 4 below, from the Strategic 

Air Command to the Tactical Air Command, where UAVs had to compete with manned 

combat systems, and ultimately lost.  

Essentially all Ryan Fireflies/Lightning Bugs were grounded and committed to 

storage in 1979 (Schwing, 2007). Once again the story does not end there. Five modified 

Ryans such as the one shown in Figure 5, with extended ranges (see specifications in 

Table 4) were used once again on a one way mission to lay chaff corridors during the 

beginning of Operation Iraqi Freedom (OIF) in 2003, effectively ending the known use of 

Ryan Firefly/Lightning Bug/Firebees in an operational context (Goebel, 2013).  

 

Figure 5.  Ryan Firebee UAV BQM-34F (from ñRyan Firebee,ò 2014) 
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Table 4.   Complete Listing of Ryan 147 Drone Models (from Goebel, 2013, p. 3.7) 

The last UAV to be discussed from the 1990s era is the Pioneer drone (see Figure 

6). The Pioneer was originally an Israel developed UAV called the ñScoutò and built by 

Mazlat. According to unconfirmed accounts, U.S. Marine Corps (USMC) General P.X. 

Kelly was in Lebanon investigating a car bombing outside the USMC barracks when the 

Israelis showed him video of a Scout with cross hairs locked on his head, after which he 

immediately became a believer in UAV technology. A USN competition for a UAV led 

to the selection of the AAI Pioneer, an improved version of the Israeliôs Scout (see 

specifications in Table 5). The Pioneer would go on to be used in the Gulf War, 

Operation Enduring Freedom (OEF), and Operation Iraqi Freedom (OIF) very 

successfully. It would be the basis for many UAVs to come (Goebel, 2013).  
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Figure 6.  RQ-2 Pioneer over Iraq (from ñAAI RQ-2 Pioneer,ò 2014) 

 

Table 5.   RQ-2A Pioneer Specifications (from Goebel, 2013, p. 4.3) 
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B. TECHNICAL SPECIFICAT IONS OF MODERN DAY ARMY 

UNMANNED AIRCRAFT  

OEF and OIF marked the first time the world had witnessed the widespread use of 

UAVs. During the first decade of the twenty-first century, the Department of Defense 

(DOD) experienced unparalleled growth in unmanned systems. From 2002 to 2008, the 

total number of unmanned aircraft increased from 167 to well over 6,000 (Goebel, 2013). 

While most modern news coverage of ñdronesò and UAVs is related to the CIA or 

USAF-flown armed UAVs such as the Predator and Reaper, the focus of this research is 

UAVs from the U.S. Army Unmanned Aircraft Systems (UAS) Program Office.  

Prior to OEF and OIF, technology limited the use of UAVs to very specific 

missions. As discussed previously, these missions were mainly preprogrammed 

autonomous flight to a point and then a return to ñhome.ò These flights were often 

failures because the UAVs could not be easily controlled remotely, if at all, and often 

crashed or were shot down before delivering reconnaissance data (no data uplink). 

Several technological improvements during the 1980s and 1990s have made remotely 

piloted vehicles technically feasible and militarily relevant:  

¶ Improved speed and security of communications channels allowed for real 

time video feeds and push from remote pilots. 

¶ Global Positioning System (GPS) and later the Secure GPS allowed for 

navigation anywhere in the world 

¶ Commercially available automated approach and takeoff systems as well 

as autopilot addressed disorientation issues associated with pilots landing 

via a video feed. 

The Army UAS Family of Systems (see Figure 7) is composed of four levels: 

corps level, division level, brigade level, and battalion/below level. Each of these levels 

has a dedicated mission and generally speaking, each level or ñtierò is defined by range 

and air time limit. 
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Figure 7.  Army Family of Systems (from Spigelmire & Baxter, 2013, p. 56) 

1. Corps Level 

The corps level assets are primarily used for ñreconnaissance, surveillance, target 

acquisition (RSTA), and battle damage assessment (BDA),ò although versions have also 

been armed and used in combat (Spigelmire & Baxter, 2013). The MQ-5B Hunter II is 

the single member of the corps level class. With twin tail booms and a tripod landing 

gear, the Hunter looks very similar to the Pioneer; however, it consisted of twin engines 

in series and was approximately 75 percent larger. An interesting note was that the 

Hunters twin engines had a very uncommon architecture in that they were in series; with 

one engine on the rear pushing and the other on the front pulling. The Hunterôs original 

low rate initial production (LRIP) contract was placed in 1993, but due to multiple 

problems with the system it was eventually cancelled. The previously purchased assets 

were put into service in several operational missions and even saw duty in the spring of 

2003 in the U.S. invasion of Iraq. Continued reliability problems, insufficient 

range/payload, and requirements for more automation, especially during takeoff and 

landing, forced a new version of the Hunter. That version was coined the MQ-5B Hunter, 
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flying for the first time in 2005. The MQ-5B was given a much more capable avionics 

suit, more powerful engines, dual weapons pylons on opposing wings, and an electro 

optic turret. Also worth noting is that the MQ-5B was the first production version Hunter 

to be weaponized. Early versions had been prototyped to accept weapons but the MQ-5B 

was designed with a weapons payload in mind.  

The MQ-5B Hunter has been extremely successful and even though termination 

of the system has been considered multiple times it continues to fly today (see Figure 8). 

 

           

 

Figure 8.  MQ-5B Hunter Fact Sheet (from Project Manager for Unmanned Aircraft 

Systems [PM UAS], n.d.-a) 

2. Division Level 

Division level assets are used to ñprovide dedicated, mission-configured UAV 

support to the division fires and battlefield surveillance brigades, brigade combat teams, 
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combat aviation brigades, and other Army and joint force units based upon division 

commanderôs prioritiesò (Spigelmire & Baxter, 2013). The single division level Army 

UAS asset started life in 2005 as the extended range multipurpose (ERMP) UAS. In 2008 

the ERMP started initial operational test and evaluation and was in theater, in Iraq, within 

months. The ERMP was commonly referred to as the ñSky Warrior,ò but the Army 

eventually settled on the MQ-1C Gray Eagle (see Figure 9). The Gray Eagle is essentially 

a USAF predator with a modified power plant and enlarged wingspan to account for the 

heavier engine. In order to meet Army fuel requirements, the modified power plant is a 

Thierlert engine that runs on JP-8. This Thierlert engine makes more power, has better 

fuel efficiency, and is more reliable than the Predatorôs rotary engine. The introduction of 

the MQ-1C has ignited a turf war between the USAF and the USA over control of the 

Predator like assets, but ultimately the Army was successful in maintaining control of this 

air support asset (Goebel, 2013). 

 

          

 

Figure 9.  MQ-1C Gray Eagle Fact Sheet (from PM UAS, n.d.-b) 
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3. Brigade Level 

Brigade level UAS assets are used to ñprovide Army brigade commanders with 

tactical level RSTA and BDAò (Spigelmire & Baxter, 2013). Currently there is a single 

brigade level asset, the RQ-7B Shadow; however, upgraded versions of the Shadow and 

new completion are in the works.  

As shown in Figure 10, the Shadow is obviously a direct successor to the AAI 

Pioneer and is essentially just a more refined and modernized version (Goebel, 2013). 

Except for heat and sand induced engine failures, the Shadow served very well during 

OIF and OEF. The next generation Shadow, the M2, supposedly will also feature a heavy 

fuel, JP8, engine that should eliminate engine problems while giving the Shadow the 

ability to be weaponized should the Army decide to do so. 

 

           

 

Figure 10.  RQ-7B Shadow Fact Sheet (from PM UAS, n.d.-c) 


